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Over 60,000 BIOTRONIK Home Monitoring Systems
have been implanted in 25 countries worldwide




Biotronik Bi-Directional Implants
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Low Power — Low Duty Cycle




LP-LDC in the MICS Band



Beacon Channel — A Key Application of LP-LDC




Initiation of RF session using LBT




Initiation of RF session using LP-LDC “Beacon”




Beacon Channel: REAL Benefits!




Optimal Placement for LP-LDC Channel




MICS Implant Transceiver: LBT System




MICS Implant Transceiver: LP-LDC in Wing Band




MICS Implant Transceiver: LP-LDC in MICS Band




Interference between two or more LP-LDC systems
has been shown to be virtually non-existent. (As
demonstrated by Biotronik experience and presented
in earlier FCC filings)

RF analysis and simulation tools (e.g. Seamcat-3)
can be used to predict the probability of interference
between LP-LDC and LBT systems.

The results of this analysis* confirm that interference
between systems using LBT and systems using LP-
LDC (.01% duty cycle) is extremely unlikely
(probability on the order of 9 x 10-°)

The nature of the MICS band requires that all
systems include mitigation techniques that virtually
eliminate any harmful effects of interference.

Biotronik FCC ex-part tice 25 September 2006
iotroni ex-parte notice 1;p ember @['q BIOTRONIK



Transmit Power Distribution: MICS Channels
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Biotronik supports a duty cycle of 0.01% consistent
with ETSI® and the industry consensus as evidenced
by NPRM Comments.

The ETSI Standard is likely to be approved June 2007.

The ETSI Standards will allow LP-LDC in both the
MICS Band and the Wing Bands.

Our simulations® have shown that harmful
interference is virtually non-existent for duty cycles up
to ten times higher than this proposed limit.

ETSI EN 301 839-1 V1.2.1 (2006-05)
Biotronik FCC ex-parte notice dated 25 September 2006
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@ ST. JUDE MEDICAL

“St. Jude Medical strongly believes that an additional
access method to the MICS band should be enabled. An
ultra low duty cycle access (0.01%) that can be
used by MICS implants only on the center channel:
403.5 — 403.8 MHz with limited output power:100 nW
e.r.p, as an interference reduction technique for mutual
in-band interference.” /

“LBT/AFA is not a technically suitable method for the
Implant to access the MICS band due to technical
limitations. The ultra low duty cycle access via the centre
channel in the MICS band enables the implant to initiate
communication with an external unit. It is essential that
the ultra low duty cycle access only be allowed on one
channel in the middle of the protected MICS band while
minimizing risk of interference with other medical
equipment .” 8

. St. Jude NPRM Comment #1 dated 27 October 2006
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“AMIS also supports the proposal by Biotronik to allow
low power/low duty cycle operation in the centre of the
current MICS band 403.65 MHz +/- 150 kHz.” °

“This is in harmony with ETSI directions and wiill
simplify the establishment of communications between
devices. This proposal will increase the deployment of
MICS band devices, allowing a larger number of
patients to benefit from this technology.” °

The very low duty cycle mode of operation proposed
for the “wing” band as well as the 403.65MHz channel
pose little risk of interference with LBT MICS devices
due to the difference in frequency assignments and
low duty cycle for the “beacon mode”. 1°

AMIS NPRM Comment #6 dated 30 October 2006

AMIS Repl age 2 dated 29 November 2006
P Pag o 25 BIOTRONIK



< Dexcom

e “DexCom supports the proposal to permit the
operation of low-duty cycle medical devices that do
not have frequency monitoring capability, but such
devices should not be subject to unnecessary
stringent power restrictions and should be permitted
in the entire 401-406 MHz band rather than being
limited to the wing bands.” 11

11. DexCom, Inc. NPRM Comments page 3 dated 31 October 2006
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Boston
SCleﬂtlﬁC = HEHANT

“BSCCRM disagrees with the Medtronic approach and,
Instead, agrees with the comments of Biotronik, Inc. and
DexCom that a two-tiered structure for an expanded
MICS band to accommodate body-worn devices is
unnecessary and ill-advised.” 12

“BSCCRM Dbelieves that the LBT requirement adversely
Impacts the use of the MICS band and should not be
mandated. The implementation of LBT burdens devices
with a complex and computation-intensive protocol that
significantly increases both the receiver and protocol
complexity that an implanted device must support to
communicate with an external device.” 13

Boston Scientific NPRM Comments page 2 dated 31 October 2006
Ibid, page 11
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e “.. should the FCC decide to permit LPLDC operations in
the MICS band, it should follow the terms of the proposal
in Europe [ETSI EN 301 839-1 V1.2.1 (2006-05)] as set
forth by St. Jude Medical and Zarlink Semicondutor.” 14

e Medtronic will need to comply with the MICS Band
regulations in Europe.

e In Europe, LP-LDC will be allowed in both the MICS Band
as well as the Wing Bands.

e Manufacturers should have the same flexibility in the US.

14. Medtronic, Inc. NPRM Reply Comments page 14 dated 4 December 2006
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Conclusion




8§ 95.628 MICS Transmitter

(b) Exceptions to access criteria in (a).

1) MICS communications sessions initiated by a medical implant event are not
required to use the access criteria set forth in paragraph (a) of this section.

2) Transmissions from a Medical Implant Transmitter are not required to use the
access criteria set forth in paragraph (a) of this section so long as the
transmit power is not greater than 100 nanowatts EIRP and the duty cycle for
such transmissions does not exceed 0.01%, based on the total transmission
time during a one-hour interval. A Medical Implant Transmitter operating
under the exception in this subsection (b)(2) may only transmit on the
frequencies identified in 895.628(c).

(c) Stations that incorporate the access criteria set forth in paragraph (a) of this
section may operate on any of the frequencies in the band 402.000 - 405.000
MHz, provided that the out-of-band emissions are attenuated in accordance
with 8 95.635. Stations that operate under paragraph (b) of this section may
operate on any of the frequencies in the band 403.500 - 403.800 MHz,
provided that the out-of-band emissions are attenuated in accordance with 8

95.635.
¢ BIOTRONIK
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Suggested Regulatory Changes: LP-LDC Power




Suggested Regulatory Changes: LP-LDC

Permissible Communications
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